Effects of dissociated glucocorticoids on OPG and RANKL in osteoblastic cells.
Glucocorticoids are effective anti-inflammatory and immunosuppressive agents, but their use is often associated with debilitating side effects such as glucocorticoid-induced osteoporosis. Newly developed glucocorticoid analogues such as the so-called dissociated glucocorticoids are potent immunosuppressants and have the potential for fewer side effects. The effects of these new analogues on osteoprotegerin (OPG) and receptor activator of NF-kappaB ligand (RANKL) in osteoblastic cells have not been studied. OPG and RANKL are osteoblast-derived proteins pivotal to the regulation of bone mass. RANKL stimulates bone resorption by increasing osteoclast differentiation, activation and survival. OPG is the decoy receptor for RANKL and thus inhibits bone resorption. Here, we show that dexamethasone, prednisolone, deflazacort and the dissociated glucocorticoids, RU24858, RU40066, RU24782, AL438-F1 and ZK216348 significantly inhibit OPG production in two human osteoblastic cell lines (MG63 and hFOB). The potency for OPG inhibition was ligand and cell-type specific. In both cell types, dexamethasone and prednisolone were the most potent ligands inhibiting OPG production with IC(50)s of approximately 0.1 nM and 10 nM respectively. In MG63 cells, deflazacort and the RU compounds were the next most potent ligands followed by AL438-F1 and ZK216348. In hFOB cells, however, the RU compounds were the least potent ligands with an IC(50) 74 times higher than in MG63 cells. In contrast, the level of maximum inhibition or effectiveness of OPG inhibition did not vary between cell types but did vary according to the ligand. Dexamethasone, prednisolone, deflazacort and the RU compounds all inhibited OPG production by a maximum of approximately 70-80%, whereas AL438-F1 and ZK 216348 inhibited OPG production by a maximum of only 40-50% at 1 microM. All of the dissociated glucocorticoids and deflazacort were poor stimulators of RANKL gene expression stimulating by only approximately 1-3-fold compared to 7-fold by prednisolone. These data demonstrate that deflazacort and the dissociated glucocorticoids are weak stimulators of the RANKL:OPG ratio compared to prednisolone. Therefore, these compounds have the potential to cause less bone loss than that seen with prednisolone, though this was not investigated here.